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ELECTROLUMINESCENCE DISPLAY
DEVICE INCLUDING AUXILIARY
ELECTRODE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of and priornty to
Korean Patent Application No. 10-2020-01463500 filed on

Nov. 5, 2020, which 1s hereby incorporated by reference as
if fully set forth herein.

BACKGROUND
1. Technical Field

The present disclosure relates to an electroluminescence
display device.

2. Discussion of the Related Art

With the advancement of the information age, the demand
for a display device for displaying an image has increased 1n
various forms. Therefore, various types of display devices,
such as a liqmud crystal display (LCD) device, a field
emission display (FED) device, a plasma display panel
(PDP) device, and an electroluminescence display device,
have been recently used.

Among such display devices, the electroluminescence
display device 1s classified into an 1morganic light emitting
display device and an organic light emitting display device,
depending on a material of a light emitting layer. The
organic light emitting display device 1s a self-luminance
display device using an organic light emitting diode which
injects holes from an anode and electrons from a cathode
into a light emitting layer and emaits light when an exciton
generated by combination of the injected holes and electrons
falls from an excited state to a ground state.

The organic light emitting display device does not need a
separate light source, unlike a liquid crystal display (LCD)
device, and thus may be manufactured 1n a lightweight and
thin form. Further, the organic light emitting display device
1s advantageous in view ol power consumption since it 1s
driven with a low voltage. Also, the organic light emitting
display device generally has excellent color expression
ability, a high response speed, a wide viewing angle, and a
high contrast ratio (CR) in comparison to other types of
display devices 1n use. Therefore, the organic light emitting
display device has been researched as a next-generation
display device.

The organic light emitting display device may be manu-
factured by a manufacturing process of forming a thin film
transistor (TFT) and a manufacturing process of forming an
organic light emitting element on the thin film transistor.

The manufacturing process of forming the organic light
emitting element may cause a short due to particles gener-
ated between an anode and a cathode, thereby causing a dark
defect.

This problem may be more of an 1ssue 1n a top emission
display device. That 1s, since the top emission display device
relies on transmittance of the cathode positioned on an upper
layer of the organic light emitting element, the cathode may
be formed by sputtering of a transparent conductive mate-
rial, such as indium tin oxide (ITO), or an opaque conductive
material that 1s very thin. In this case, when particles are
placed on the anode, the cathode may be deposited between
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air gaps caused by the particles, and a short between the
anode and the cathode may occur.

The cathode constituting the organic light emitting ele-
ment may be formed over a large portion of an entire surface
of a substrate. If the cathode 1s formed of a transparent
conductive material, such as ITO, electrical resistance may
be increased whereby a low potential power voltage may not
be maintained at a constant voltage value over an entire area
of the cathode. For this reason, a problem may occur 1n that
image quality may be deteriorated.

The disclosure of the above-described background art 1s
owned by the mventors of the present disclosure to devise
the present disclosure or 1s technical information acquired
by a process of devising the present disclosure, but cannot
be regarded as the known art disclosed to the general public
betfore the present disclosure.

SUMMARY

Accordingly, the present disclosure 1s directed to an
clectroluminescence display device that substantially obvi-
ates one or more problems due to limitations and disadvan-
tages of the related art.

The present disclosure has been made 1n view of the
above problems, and it 1s an object of the present disclosure
to provide an electroluminescence display device that may

improve an eflect of an aging process for removing defects
due to a short between an anode and a cathode and minimize
clectrical resistance of the cathode.

In addition to the objects of the present disclosure as
mentioned above, additional objects and features of the
present disclosure will be clearly understood by those skilled
in the art from the following description of the present
disclosure.

To achieve these objects and other advantages and 1n
accordance with the purpose of the present disclosure, as
embodied and broadly described herein, an electrolumines-
cence display device may comprise: a substrate including a
pixel area having a light emitting portion and a non-light
emitting portion adjacent to the light emitting portion; a first
clectrode 1n the light emitting portion of the pixel area; an
auxiliary electrode in the non-light emitting portion of the
pixel area and spaced apart from the first electrode; a light
emitting layer on the first electrode; a second electrode on
the light emitting layer in the pixel area and connected to the
light emitting layer; and an auxiliary power electrode below
the first electrode and electrically connected with the aux-
liary electrode.

In accordance with another aspect of the present disclo-
sure, an electroluminescence display device may comprise:
a substrate having a display areca and a pad area; a light
emitting element 1 the display area and having a first
clectrode, a second electrode, and a light emitting layer
interposed between the first electrode and the second elec-
trode; an auxiliary electrode 1n the display area and spaced
apart from the first electrode; and a power pad 1n the pad area
and including a first common power pad electrically con-
nected with the second electrode and a second common
power pad electrically connected with the auxiliary elec-
trode.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present disclosure are exemplary and explanatory and are
intended to provide further explanation of the disclosure as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the disclosure and are
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incorporated 1n and constitute a part of this specification,
illustrate embodiment(s) of the disclosure and together with

the description serve to explain the principles of the disclo-
sure. In the drawings:

FI1G. 1 1s a schematic block view illustrating an electrolu-
minescence display device according to an example embodi-
ment of the present disclosure;

FIG. 2 1s a circuit view illustrating a subpixel structure of
an electroluminescence display device shown 1n FIG. 1;

FIG. 3 1s a view illustrating the principle of an aging
process of an electroluminescence display device according,
to an example embodiment of the present disclosure;

FIG. 4 1s a schematic plane view 1illustrating an electrolu-
minescence display device according to an example embodi-
ment of the present disclosure;

FIGS. 5 to 7 are plane views illustrating a partial single
layered structure of FIG. 4;

FIG. 8 1s a cross-sectional view taken along line I-I' in
FIG. 4;

FIG. 9 1s a cross-sectional view taken along line II-1I' in
FIG. 4;

FIG. 10 1s a cross-sectional view taken along line II-1I' in
FIG. 4 after an aging process according to an example
embodiment of the present disclosure;

FIGS. 11 to 15 are circuit views 1llustrating an aging
process according to an example embodiment of the present
disclosure:

FIG. 16 1s a schematic plane view illustrating an elec-
troluminescence display device according to an example
embodiment of the present disclosure;

FI1G. 17 1s a cross-sectional view taken along line III-11I
in FIG. 16;

FIG. 18 1s a schematic plane view illustrating an elec-
troluminescence display device according to an example
embodiment of the present disclosure; and

FIG. 19 1s a cross-sectional view taken along line IV-IV'

in FIG. 18.

DETAILED DESCRIPTION

Reference will now be made 1n detail to embodiments of
the present disclosure, examples of which are illustrated in
the accompanying drawings.

Advantages and features of the present disclosure, and
implementation methods thereol will be clarified through
following example embodiments described with reference to
the accompanying drawings. The present disclosure may,
however, be embodied 1n different forms and should not be
construed as limited to the example embodiments set forth
herein. Rather, these example embodiments are provided so
that this disclosure may be sufliciently thorough and com-
plete to assist those skilled 1n the art to fully understand the
scope of the present disclosure. Further, the protected scope
of the present disclosure 1s defined by claims and their
equivalents.

The shapes, sizes, ratios, angles, numbers, and the like,
which are illustrated in the drawings 1n order to describe
various example embodiments of the present disclosure, are
merely given by way of example. Therefore, the present
disclosure 1s not limited to the illustrated details. Like
reference numerals refer to like elements throughout the
specification unless otherwise specified.

In the following description, where the detailed descrip-
tion of the relevant known function or configuration may
unnecessarily obscure an important point of the present
disclosure, a detailed description of such known function of
configuration may be omaitted.
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In the present specification, where the terms “comprise,”

2

“have,” “include,” and the like are used, one or more other
clements may be added unless the term, such as “only,” 1s
used. An element described 1n the singular form 1s intended
to include a plurality of elements, and vice versa, unless the
context clearly indicates otherwise.

In construing an element, the element i1s construed as
including an error or tolerance range even where no explicit
description of such an error or tolerance range 1s provided.

In the description of the various embodiments of the
present disclosure, where positional relationships are
described, for example, where the positional relationship

between two parts 1s described using “on,” * ” “under,”

oVver,
“above,” “below,” “beside,” “next.” or the like, one or more

other parts may be located between the two parts unless a
more limiting term, such as “immediate(ly),” “direct(ly),” or
“close(ly)” 1s used. For example, where an element or layer
1s disposed “on” another element or layer, a third layer or
clement may be interposed therebetween.

In describing a temporal relationship, when the temporal
order 1s described as, for example, “after,” “subsequent,”
“next,” or “before,” a case which 1s not continuous may be
included unless a more limiting term, such as “just,” “imme-
diate(ly),” or “direct(ly),” 1s used.

Although the terms “first,” “second,” and the like may be
used herein to describe various elements, these elements
should not be limited by these terms as they are not used to
define a particular order. These terms are used only to
distinguish one element from another. For example, a first
clement could be termed a second element, and, similarly, a
second element could be termed a first element, without
departing from the scope of the present disclosure.

Terms like “first horizontal axis direction,” “second hori-
zontal axis direction,” and ‘“vertical axis direction” should
not be mterpreted only based on a geometrical relationship
in which the respective directions are perpendicular to one
another, and may encompass directions respectively within
wider ranges of directions within which the elements of the
present disclosure can operate functionally.

The term “at least one” should be understood as including,
any and all combinations of one or more of the associated
listed items. For example, the meaning of “at least one of a
first element, a second element, and a third element” encom-
passes the combination of all three listed elements, combi-
nations of any two of the three elements, as well as each
individual element, the first element, the second element,
and the third element.

Features of various embodiments of the present disclosure
may be partially or overall coupled to or combined with each
other, and may be variously inter-operated with each other
and driven technically as those skilled in the art can suith-
ciently understand. Embodiments of the present disclosure
may be carried out independently from each other, or may be
carried out together 1n a co-dependent relationship.

Hereinafter, an electroluminescence display device
according to example embodiments of the present disclosure
will be described 1n detail with reference to the attached
drawings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same or
like parts. Since a scale of each of elements shown in the
accompanying drawings may be different from an actual
scale for convemence of description, the present disclosure
1s not limited to the shown scale.

FIG. 1 1s a schematic block view illustrating an electrolu-
minescence display device according to an example embodi-
ment of the present disclosure.
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As shown in FIG. 1, an electroluminescence display
device 100 according to an example embodiment of the
present disclosure may include a display panel 110, an 1image
processor 120, a timing controller 130, a data driver 140, a
scan driver 150, and a power supply 160.

The display panel 110 may display an image 1n response
to a data signal DATA supplied from the data driver 140, a
scan signal supplied from the scan driver 150, and a power
source supplied from the power supply 160. The display
panel 110 may include subpixels SP that operate to display
an 1mage.

The subpixels SP may be formed in a top emission
method, a bottom emission method, or a dual emission
method 1n accordance with a structure. The subpixels SP
may include a red subpixel, a green subpixel, and a blue
subpixel, or may 1nclude a red subpixel, a blue subpixel, a
white subpixel, and a green subpixel. The subpixels SP may
have one or more different light emission areas in accor-
dance with light emission characteristics. One or more
subpixels SP may constitute one unit pixel. For example, one
unit pixel may include red, green, blue, and white subpixels,
which may repeatedly be disposed or may be disposed 1n a
quad type. For example, 1n a quad-type arrangement, blue
and red subpixels may be disposed 1n a first scan line, and
green and white subpixels may be disposed 1n a second scan
line. However, without limitation to this example, 1in the
embodiments according to the present disclosure, such
implementation details like a color type, an arrangement
type, an arrangement order, and so on of the subpixels may
be configured 1n various forms depending on the light
emission characteristics, lifespan of an element, specifica-
tion of the device, and the like.

The subpixels SP of the electroluminescence display
according to an example embodiment of the present disclo-
sure¢ may be formed by sequentially depositing a first
clectrode layer (e.g., an anode), a light emitting layer (e.g.,
an organic material layer), and a second electrode layer (e.g.,
a cathode) on a substrate. In this way, in the process of
depositing an organic material, a short may occur due to
particles generated between the first electrode layer and the
second electrode layer. Since a dark spot defect or bright
spot defect may occur in the subpixel for this reason, an
aging process for normalizing the dark spot by removing the
possible short caused by particles may be performed for the
clectroluminescence display device after the display panel 1s
tabricated and before the display panel 1s modularized.

The 1mage processor 120 may output a data enable signal
DE together with the data signal DATA supplied from an
external device. The image processor 120 may output one or
more ol a vertical synchronization signal, a horizontal
synchronization signal, and a clock signal 1n addition to the
data enable signal DE, but these signals are not shown for
convenience ol description.

The timing controller 130 may be supplied with the data
signal DATA together with a driving signal, which may
include the data enable signal DE and one or more of the
vertical synchronization signal, the horizontal synchroniza-
tion signal, and the clock signal from the 1mage processor
120. The timing controller 130 may output a data timing
control signal DDC for controlling an operation timing of
the data driver 140 and a gate timing control signal GDC for
controlling an operation timing of the scan driver 150, based
on the driving signal.

The data driver 140 may sample and latch the data signal
DATA supplied from the timing controller 130 in response
to the data timing control signal DDC supplied from the
timing controller 130, and may convert the latched data
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signal into a gamma reference voltage and output the gamma
reference voltage. The data driver 140 may output the
converted data signal DATA through data lines DL1 to DLn.
The data driver 140 may be embodied 1n the form of an
integrated circuit (IC).

The scan driver 150 may output the scan signal 1n
response to the gate timing control signal GDC supplied
from the timing controller 130. The scan driver 150 may
output the scan signal through gate lines GLL1 to GLm. The
scan driver 150 may be embodied in the form of an inte-
grated circuit (IC) or may be embodied in the display panel
110 1n a gate-in-panel (GIP) type.

The power supply 160 may output a high potential voltage
and a low potential voltage for driving the display panel 110.
The power supply 160 may supply the high potential voltage
to the display panel 110 through a first power line EVDD
and supply the low potential voltage to the display panel 110
through a second power line EVSS.

In the electroluminescence display device according to
one example embodiment of the present disclosure, an aging
signal for an aging process may be applied to the display
panel 110. The aging signal may be supplied to a second
clectrode (e.g., a cathode) of the light emitting element
through the second power line EVSS during aging of the
display panel 110. The aging signal may be an inverse
current signal mput between the first electrode (e.g., the
anode) and the second electrode (e.g., the cathode) of the
light emitting element. Particles, that 1s, shorted portions
between the first electrode and the second electrode may be
spaced apart from each other by an exothermic reaction of
heat generated when an 1nverse current 1s applied, whereby
the shorted state may be removed. As a result, the dark spot
caused by the short may be normalized. For example, during
normal driving of the electroluminescence display device,
the power supply 160 may output a high potential voltage
and 1nput the high potential voltage through the first power
line EVDD, and may output a low potential voltage and
input the low potential voltage through the second power
line EVSS.

On the other hand, during aging of the electrolumines-
cence display device, the power supply 160 may generate
and output an aging signal which 1s a high potential voltage
driven by a pulse, may mput the aging signal to the second
clectrode (e.g., the cathode) of the light emitting element
through the second power line EVSS, and may input no
signal or a ground voltage GND to the first power line
EVDD without outputting the high potential voltage. Alter-
natively, the aging signal may be an external signal input
regardless of the power supply 160, and an aging signal
input from the outside may be 1mnput to the second electrode
(e.g., the cathode) of the light emitting element through the
second power line EVSS.

FIG. 2 1s a circuit view 1llustrating a subpixel structure of
an example electroluminescence display device shown 1n
FIG. 1.

As 1llustrated 1n FIG. 2, one subpixel SP of a unit pixel 1n
an electroluminescence display device according to one
example embodiment of the present disclosure may include
a switching thin film transistor SW, a driving thin film
transistor DR, a sensing thin film transistor ST, a capacitor
Cst, and a light emitting element EL.

The switching thin film transistor SW may perform a
switching operation such that a data signal supplied through
a first data line DL1 1n response to a scan signal supplied
through a first gate line GL1 1s stored 1n the capacitor Cst as
a data voltage. For example, a first electrode of the switching
thin film transistor SW may be connected to the first data
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line DL1, and a second electrode thereof may be connected
to a gate electrode of the driving thin film transistor DR.

The driving thin film transistor DR may operate to allow
a driving current to tlow between the first power line EVDD
(c.g., a high potential voltage) and the second power line
EVSS (e.g., a low potential voltage) 1n accordance with the
data voltage stored in the capacitor Cst. For example, a first
clectrode of the driving thuin film transistor DR may be
connected to the first power line EVDD, and a second
clectrode thereol may be connected to an anode electrode (or
a first electrode) of the light emitting element EL.

The capacitor Cst may be formed between a gate and a
source of the driving thin film transistor DR to charge the
data voltage transmitted through the switching thin film
transistor SW, and the driving thin film transistor DR may be
driven in accordance with the voltage charged 1n the capaci-
tor Cst.

The light emitting element ELL may operate to emit light
in accordance with the driving current formed by the driving
thin film transistor DR. For example, the anode electrode of
the light emitting element ELL may be connected to the
second electrode of the driving thin film transistor DR, and
the cathode electrode thereof may be connected to the
second power line EVSS. For example, the light emitting
clement ELL may be an organic light emitting diode (OLED).

The sensing thin film transistor ST may be connected to
a node (hereinaiter, referred to as the sensing node) between
the second electrode of the driving thin film transistor DR
and the anode electrode of the light emitting element EL.
The sensing thin film transistor ST may operate to supply an
mitialization voltage (or a sensing voltage) transierred
through a reference line VREF to the sensing node of the
driving thin film transistor DR, or to sense a voltage or
current at the sensing node of the driving transistor DR or a
voltage or current of the reference line VREF.

The operation timing of the sensing thin film transistor ST
may be similar to, 1dentical to, or different from the switch-
ing thin film transistor SW, depending on a compensation
algorithm (or configuration of a compensation circuit). For
example, a gate electrode of the switching thin film transis-
tor SW may be connected to the first gate line GL1, and a
gate electrode of the sensing thin film transistor ST may be
connected to the second gate line GL2. In this case, a scan
signal Scan may be transferred to the first gate line GL1, and
a sensing signal Sense may be transferred to the second gate
line GL2. For another example, the first gate line GL1
connected to the gate electrode of the switching thin film
transistor SW and the second gate line GL2 connected to the
gate electrode of the sensing thin film transistor ST may be
connected to each other to be commonly shared.

In the example of FIG. 2, a subpixel of a 3T1C structure
(three transistors and one capacitor) that includes a switch-
ing thin film transistor SW, a driving thin film transistor DR,
a capacitor Cst, a light emitting element EL, and a sensing
thin film transistor ST has been described as an example, but
cach subpixel may be configured in any of various other
structures, such as 3T2C, 4T2C, 5T1C, 612C, 7T1C and
7'12C, depending on the configuration of the compensation
circuit.

Meanwhile, the power supply 160 may generate and
supply a high potential voltage and a low potential voltage
for dnving each of the subpixels SP. The high potential
voltage generated by the power supply 160 may be input to
the anode electrode of the hght emitting element EL through
the first power line EVDD via the driving thin film transistor
DR, and the low potential voltage generated by the power
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supply 160 may be mnput to the cathode electrode of the light
emitting element EL through the second power line EVSS.

In the subpixel SP of the electroluminescence display
device according to an example embodiment of the present
disclosure, the light emitting element EL may be formed by
sequentially depositing an anode layer (or a first electrode
layer), a light emitting layer (or an organic material layer),
and a cathode layer (or a second electrode layer) on a
substrate. In this case, a short may occur due to particles
generated between the anode layer and the cathode layer 1n
the process of depositing an organic material, whereby a
dark spot defect or a bright spot defect may occur 1n the
subpixel. Therefore, an aging process for normalizing the
dark spot by removing the short caused by the particles may
be performed for the electroluminescence display device
after the display panel 1s fabricated but before the display
panel 1s modularized.

FIG. 3 1s a view 1illustrating the principle of an aging
process of an electroluminescence display device according,
to an example embodiment of the present disclosure.

As 1llustrated 1n FIG. 3, in the electroluminescence dis-
play device according to an example embodiment of the
present disclosure, an anode layer (e.g., a first electrode), an
organic light emitting layer, and a cathode layer (e.g., a
second electrode) may sequentially be deposited on a sub-
strate to form a pixel or a subpixel (or a light emitting
clement). However, a short may occur between the anode
and the cathode due to particles. When the anode and the
cathode are shorted, a dark spot may occur in the corre-
sponding pixel.

To avoid occurrence of the dark spot, an aging process for
applying an aging signal between the anode and the cathode
may be performed after elements of the display panel are
formed on the substrate. The aging signal may be an imnverse
current signal mput between the anode and the cathode.
When an mnverse current 1s applied, particles, that 1s, shorted
portions between the anode and the cathode may become
spaced apart from each other by heat of an exothermic
reaction to remove the short state, whereby the dark spot
caused by the short may be normalized. For example, when
the electroluminescence display device 1s normally driven,
the power supply 160 may output a high potential voltage
and nput the high potential voltage through the first power
line EVDD, and may output a low potential voltage and
input the low potential voltage through the second power
line EVSS. On the other hand, during aging of the electrolu-
minescence display device, the power supply 160 may
generate and output an aging signal which may be a high
potential voltage driven by a pulse, may input the aging
signal to the second electrode (e.g., the cathode) of the light
emitting element through the second power line EVSS, and
may input no signal or a ground voltage GND to the first
power line EVDD without outputting the high potential
voltage. Alternatively, the aging signal may be an external
signal 1nput regardless of the power supply 160, and an
aging signal input from the outside may be input to the
second electrode (e.g., the cathode) of the light emitting
clement through the second power line EVSS.

In order that the short state between the anode and the
cathode 1s removed by the aging process, a maximum
allowable current value of the mverse current based on the
aging signal may need to be sufliciently increased. However,
since the aging signal input through the second power line
EVSS during aging of the electroluminescence display
device may cause an exothermic reaction in the anode and
the cathode and then may be output to the first power line

EVDD through the driving thin film transistor DR, the
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maximum allowable current value of the inverse current
based on the aging signal may be limited to an allowable
current value of the driving thin film transistor DR.

The electroluminescence display device according to an
example embodiment of the present disclosure proposes a
pixel structure capable of maximizing or increasing a maxi-
mum allowable current value based on an aging signal by
adding an auxiliary wiring for allowing an aging signal for
an aging process to bypass a driving thin film transistor.

FI1G. 4 1s a schematic plane view 1llustrating an electrolu-
minescence display device according to an example embodi-
ment of the present disclosure. FIGS. 5 to 7 are plane views
illustrating a partial single layered structure of FIG. 4. FIG.
8 1s a cross-sectional view taken along line I-I' in FIG. 4.
FIG. 9 1s a cross-sectional view taken along line II-1T' in FIG.
4. FIG. 10 1s a cross-sectional view taken along line II-1I' 1n
FIG. 4 after an aging process according to an example
embodiment of the present disclosure.

As 1llustrated in FIGS. 4 to 10 1n conjunction with FIG.
1, an electroluminescence display device 100 according to
an example embodiment of the present disclosure may
include a display panel 110 for displaying an image 1n
response to a data signal DATA and a scan signal, which are
respectively supplied from the data driver 140 and the scan
driver 150 (shown 1n FIG. 1), and a power source supplied
from the power supply 160. The display panel 110 may
include a display area AA 1n which a plurality of subpixels
SP defined by intersection between the plurality of data lines
DL1 to DLn and the plurality of gate lines GL1 to GLn
(shown 1n FIG. 1) are formed to display an image, and a pad
area PA formed on one side of the display area AA.

As shown 1n FIG. 4, the plurality of subpixels SP may be
disposed 1n the display area AA. Each subpixel SP may
include a pixel area having a light emitting portion and a
non-light emitting portion near the light emitting portion.
The light emitting portion and the non-light emitting portion
may be defined by a bank BA having an opening. The light
emitting portion may be positioned corresponding to the
opening of the bank BA, and the non-light emitting portion
may be positioned to correspond to the bank BA. Each
subpixel SP may include a first electrode 210 (e.g., an
anode), an auxiliary electrode 215 (e.g., an auxiliary anode),
a light emitting layer (not shown), and a second electrode
220 (e.g., a cathode).

The first electrode 210 may be disposed on the light
emitting portion of the pixel area of each subpixel SP, and
the auxiliary electrode 215 may be disposed on the non-light
emitting portion of the pixel area and spaced apart from the
first electrode 210. A spacer 216 may be disposed between
the first electrode 210 and the auxihiary electrode 2135. The
light emitting layer may be disposed on the first electrode
210. For example, the first electrode 210 and the auxiliary
clectrode 215 may be disposed on the same plane, and may
be made of the same material. The first electrode 210 and the
auxiliary electrode 215 may electrically be connected to
cach other before an aging process 1 a manufacturing
process of the display panel 110, and may be spaced apart
from each other after the aging process and then electrically
separated from each other.

The second electrode 220 may be disposed on the pixel
area ol each subpixel SP and may be connected to the light
emitting layer. The second electrode 220 may be formed
over an entire surface of the display area AA of the display
panel 110.

As shown 1n FIG. 4, a plurality of power pads 310 and 320
may be disposed 1n the pad area PA on one side of the display
area AA. FEach of the power pads 310 and 320 may electri-
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cally be connected to the power supply 160 disposed outside
the display panel 110 to receive various power voltages for
driving the display panel 110.

The first power pad 310 (or a first common power pad)
may be a low potential voltage pad for supplying the low
potential voltage output from the power supply 160 to the
display panel 110. During the aging process, the first power
pad 310 may be a high potential voltage pad for supplying
an 1nverse current between the first electrode 210 (or the

anode) of the light emitting element and the second elec-
trode 220 (or the cathode). Therefore, when the aging
process 1s performed, the first power pad 310 may be a first
aging signal pad for supplying a first aging signal, which 1s
a high potential voltage, to the display panel 110.

For example, the first power pad 310 may electrically be
connected to the first wiring line 410 (or a first aging line)
during the aging process of an example electroluminescence
display device, and may apply the first aging signal, which
1s the high potential voltage output from the power supply
160, to the second electrode 220 (or the cathode) of the light
emitting element through the first wiring line 410. Alterna-
tively, the first power pad 310 may electrically be connected
to the first wiring line 410 (or second power line EVSS)
during normal driving of the electroluminescence display
device, and may apply the low potential voltage output from
the power supply 160 to the second electrode 220 (or the
cathode) of the light emitting element through the first
wiring line 410.

The second power pad 320 (or a second common power
pad) may be an auxiliary voltage pad for supplying the
auxiliary power voltage output from the power supply 160
to the display panel 110. For example, the auxiliary voltage
may be a ground voltage or a low potential voltage. Alter-
natively, the second power pad 320 may be a signal for
applying an inverse current between the first electrode 210
(or the anode) of the light emitting element and the second
clectrode 220 (or the cathode) during the aging process.
Theretore, the second power pad 320 may be a second aging
signal pad for supplying a second aging signal, which may
be a low potential voltage and have a constant potential
difference with the first aging signal, to the display panel
110.

For example, the second power pad 320 may be electri-
cally connected to a second wiring line 420 (or an auxiliary
power line). In addition, the second wiring line 420 may be
clectrically connected to an auxiliary power electrode 425
disposed to at least partially overlap the first electrode 210
(or the anode) and the auxiliary electrode 215 (or the
auxiliary anode) of the light emitting element with at least
one 1nsulating film 1interposed therebetween. For example, as
shown 1n FIGS. 9 and 10, the auxiliary power electrode 425
may be disposed below the first electrode 210 and the
auxiliary electrode 215 with at least one msulating film (e.g.,
overcoat layer OC) interposed therebetween, and may be
clectrically connected with the auxiliary electrode 215 and
the second electrode 220 at an end of the auxiliary power
clectrode 425 through an undercut structure UC. According
to an example embodiment of the present disclosure, as
shown 1 FIG. 9, the first electrode 210 and the auxiliary
clectrode 215 may be electrically connected to each other
betore the aging process i the manufacturing process of the
display panel 110. Also, as shown in FIG. 10, the first
clectrode 210 and the auxiliary electrode 2135 may be spaced
apart from each other after the aging process in the manu-
facturing process of the display panel 110 and then be
clectrically separated from each other.
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In the electroluminescence display device according to an
example embodiment of the present disclosure, the first
clectrode 210 and the auxiliary electrode 215 may be
clectrically connected with each other before the aging
process. As 1llustrated 1n FIG. 9, before the aging process,
the auxihiary electrode 215 may be electrically connected
with the first electrode 210. At this time, the end of the
auxiliary power electrode 425 may be electrically connected
with the auxiliary electrode 215 and the second electrode
220 through the undercut structure UC.

During the aging process of the electroluminescence
display device, the second aging signal, which may be the
low potential voltage output from the power supply 160,
may be applied to the auxiliary power electrode 425 through
the second wiring line 420.

In accordance with the aging process, the first aging
signal, which may be the high potential voltage, may be
applied from the first power pad 310 to the second electrode
220 through the first wiring line 410. The second aging
signal, which may be the low potential voltage, may be
applied from the second power pad 320 to the auxiliary
power electrode 425 through the second wiring line 420. As
shown 1n FIGS. 4 and 9, the auxiliary power electrode 425
may be connected with the auxiliary electrode 215, and the
auxiliary electrode 215 may be connected with the first
electrode 210 and the second electrode 220. Therefore, the
first electrode 210, the auxiliary electrode 215, the second
clectrode 220, and the auxiliary power electrode 425 may be
clectrically connected with one another. Accordingly, an
iverse current due to a potential difference between the first
aging signal and the second aging signal may generate heat
between the first electrode 210 and the second electrode 220,
and may be output externally through the second wiring line
420 after passing through the first electrode 210, the auxil-
1ary electrode 215, and the auxiliary power electrode 425.
Therefore, the aging process may be performed without
allecting the driving thin film transistor DR connected with
the light emitting element EL.

In the electroluminescence display device according to an
example embodiment of the present disclosure, as shown 1n
FIG. 4, after the aging process, the first electrode 210 and the
auxiliary electrode 215 may be spaced apart from each other
with the spacer 216 interposed therebetween. During the
normal driving of the electroluminescence display device,
the second power pad 320 may be electrically connected
with the second wiring line 420 and the auxiliary power
clectrode 425. In addition, the auxiliary power voltage may
be applied to the auxiliary power electrode 423 electrically
connected with the second electrode 220 through the second
wiring line 420 so that electrical resistance of the second
clectrode 220 of the light emitting element may be lowered.
At this time, the end of the auxiliary power electrode 425
may be connected with the auxiliary electrode 215 through
an undercut structure UC. However, through the aging
process, electrical connection between the auxiliary elec-
trode 215 and the first electrode 210 may be disconnected.
Therefore, the electrical connection between the auxihiary
power electrode 4235 and the first electrode 210 may be
disconnected, and the electrical connection between the
auxiliary power electrode 425 and the second electrode 220
may be maintained. The auxiliary power electrode 425 may
be electrically connected with the second electrode 220
through the auxiliary electrode 215 electrically disconnected
from the first electrode 210. In addition, the electrical
resistance of the second electrode 220 may be reduced by the
auxiliary power electrode 4235 electrically connected with
the second electrode 220. Therefore, the auxiliary power
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clectrode 425 may serve as an auxiliary cathode electrode
capable of reducing the electrical resistance of the second
clectrode 220. At this time, the second power pad 320
clectrically connected with the auxiliary power electrode
425 may be electrically floating.

The electroluminescence display device according to an
example embodiment of the present disclosure will be
described in more detail with reference to FIGS. 5 through
10 1n conjunction with FIG. 4.

As shown in FIG. 5, a plurality of power pads 310 and 320
may be disposed on a substrate, and a first wiring line 410
and a second wiring line 420, which are respectively con-
nected to the plurality of power pads 310 and 320, may be
formed on the substrate.

The plurality of power pads 310 and 320 may be con-
nected with a flexible film, such as a Chip On Film (COF),
and may receive various power voltages output from the
power supply 160 through the flexible film. The first power
pad 310 (or the first common power pad) of the plurality of
power pads 310 and 320 may supply the low potential
voltage output from the power supply 160 to the display
panel 110, or may supply a first aging signal, which may be
the high potential voltage, to the display panel 110 as a
signal for applying an inverse current between the first
electrode 210 (or the anode) and the second electrode 220
(or the cathode) of the light emitting element during the
aging process.

The second power pad 320 (or the second common power
pad) may supply the auxiliary power voltage output from the
power supply 160 to the display panel 110, or supply a
second aging signal, which may be the low potential voltage
and have a constant potential diflerence with the first aging
signal, to the display panel 110 as a signal for applying an
inverse current between the first electrode 210 (or the anode)
and the second electrode 220 (or the cathode) of the light
emitting element during the aging process.

The first wiring line 410 may be electrically connected
with the first power pad 310, and may be connected to the
second electrode 220 (or the cathode) of the light emitting,
clement to apply the low potential voltage supplied through
the first power pad 310 to the second electrode 220. Also,
during the aging process, the first wiring line 410 may apply
the first aging signal supplied through the first power pad
310 to the second electrode 220.

The second wiring line 420 may be electrically connected
with the second power pad 320. The second wiring line 420
may be electrically connected with the auxiliary power
clectrode 425. As shown i FIGS. 9 and 10, the auxiliary
power electrode 425 may be disposed to at least partially
overlap the first electrode 210 (or the anode) and the
auxiliary electrode 215 (or the auxiliary anode) of the light
emitting element with at least one isulating film (e.g.,
overcoat layer OC) interposed therebetween. The second
wiring line 420 and the auxiliary power electrode 425 may
be connected to the auxiliary electrode 215 to apply the
auxiliary power voltage supplied through the second power
pad 320 to the auxihary electrode 215. During the aging
process, the second wiring line 420 may apply the second
aging signal supplied through the second power pad 320 to
the auxiliary electrode 215.

As shown 1n FIG. 8, at least one thin film transistor TFT
may be disposed below the plurality of power pads 310 and
320 and the first and second wiring lines 410 and 420, and
a passivation layer PAS covering the thin film transistor TET
may be formed below the power pads 310 and 320 and the
first and second wiring lines 410 and 420.
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At least one thin film transistor TFT may be disposed
below the elements shown in FIG. 5, and the passivation
layer PAS covering the thin film transistor TFT may be
tformed below the elements shown 1n FIG. 5. An overcoat
layer OC may be disposed on the elements shown in FIG. 5.
The overcoat layer OC may be a planarization layer that
mitigates a step diflerence generated by a lower structure.
An undercut structure UC may be formed 1n the passivation
layer PAS and the overcoat layer OC so that an end of the
auxiliary power electrode 425 may be exposed.

The first electrode 210 (or the anode), the second elec-
trode 220 (or the cathode), and a light emitting element
having a light emitting layer interposed between the first
clectrode 210 and the second electrode 220 may be formed
on the overcoat layer OC.

As shown 1 FIG. 6, at least a first metal pattern 210q
constituting the first electrode 210 (or the anode) and a first
metal layer 215a constituting the auxiliary electrode 215 (or
the auxiliary anode) spaced apart from the first electrode 210
may be formed on the overcoat layer OC. The first metal
pattern 210q and the first metal layer 2154 may be disposed
on the same plane, and may be made of the same material.
The first metal layer 215a may be formed 1n an 1sland pattern
with a spacer 216a interposed between the first metal pattern
210a and the first metal layer 215a. The auxiliary power
clectrode 425 may be disposed below the first metal pattern
210a of the first electrode 210 and the first metal layer 215a
of the auxiliary electrode 215 with the overcoat layer OC
interposed therebetween, and an end of the auxiliary power
clectrode 425 may be electrically connected with the first
metal layer 215qa of the auxiliary electrode 215 through an
undercut structure UC of the passivation layer PAS and the
overcoat layer OC.

As shown 1n FIG. 7, another metal layer may be formed
on the first metal pattern 210a of the first electrode 210 and
the first metal layer 2154 of the auxiliary electrode 215 to
integrally cover the first metal pattern 210aq and the first
metal layer 215a, respectively. This additional metal layer
may include a second metal pattern 2105 corresponding to
the first metal pattern 210aq, a second metal layer 2155
corresponding to the first metal layer 215a, and a high
resistance metal layer 2165 corresponding to the spacer
216a between the first metal pattern 210q and the first metal
layer 215a. In the electroluminescence display device
according to an example embodiment of the present disclo-
sure, the first electrode 210 and the auxihiary electrode 215
may be electrically connected with each other by the high
resistance metal layer 21656 before the aging process.

After the first electrode 210 and the auxiliary electrode
215 are formed, a bank BA defining a light emitting portion
and a non-light emitting portion may be formed. Then, a
light emitting layer 230 may be formed on the first electrode
210, and the second electrode 220 may be formed on the
light emitting layer 230.

FIGS. 8 and 9 1illustrate cross-sectional views before an
aging process for the electroluminescence display device
according to an example embodiment of the present disclo-
sure, and FIG. 10 illustrates a cross-sectional view after the
aging process.

As shown 1n FIG. 8, the thin film transistor TFT may be
formed on the substrate SUB, and the passivation layer PAS
may be formed on the thin film transistor TFT. The overcoat
layer OC may be formed on the passivation layer PAS, and
the first electrode 210 may be formed on the overcoat layer
OC. In addition, a bank BA defining a light emitting portion
and a non-light emitting portion may be formed on the first
clectrode 210, and a light emitting layer 230 may be formed
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on the first electrode 210 exposed through an opening of the
bank BA and the bank BA. The second electrode 220 may
be formed on the light emitting layer 230 formed on the first
clectrode 210 and the bank BA. The first electrode 210 may
be electrically connected with the thin film transistor TEFT
through a contact hole CNT formed 1n the passivation layer
PAS and the overcoat layer OC. The first electrode 210 may
include a first metal pattern 210a at a lower portion and a
second metal pattern 2105 at an upper portion.

As shown 1 FIG. 9, the passivation layer PAS may be
formed on the substrate SUB, and the auxiliary power
clectrode 425 may be formed on the passivation layer PAS.
The overcoat layer OC may be formed on the auxihary
power electrode 425, and the first electrode 210 and the
auxiliary electrode 215 may be formed on the overcoat layer
OC. In addition, the bank BA defining a light emitting
portion and a non-light emitting portion may be formed on
the first electrode 210 and the auxiliary electrode 2135. The
light emitting layer 230 may be formed on the first electrode
210 exposed through the opening of the bank BA and the
bank BA. The second electrode 220 may be formed on the
light emitting layer 230 disposed on the first electrode 21
and the bank BA. The first electrode 210 may include a first
metal pattern 210a at a lower portion and a second metal
pattern 2105 at an upper portion. The first electrode 210 may
be positioned 1n the light emitting portion corresponding to
an opening of the bank BA. The auxiliary electrode 215 may
include a first metal layer 2154 at a lower portion and a
second metal layer 21556 at an upper portion. The auxiliary
clectrode 215 may be positioned in the non-light emitting
portion corresponding to the bank BA. The second metal
pattern 2105 of the first electrode 210 and the second metal
layer 2155 of the auxiliary electrode 215 may be electrically
connected to each other by the high resistance metal layer
2165.

In addition, an undercut structure UC may be formed at an
end of the auxiliary power electrode 425 1n the passivation
layer PAS and the overcoat layer OC. For example, the
undercut structure UC may be formed such that the end of
the auxiliary power electrode 425 serves as or has a shape of
an eave. The protective layer PAS and the overcoat layer OC
facing the eave structure by the end of the auxiliary power
clectrode 425 may have a stepped structure. The undercut
structure UC may be formed 1n such a manner that the
passivation layer PAS 1s inwardly recessed from the end of
the auxiliary power electrode 425 to expose an underneath
portion of the end of the auxiliary power electrode 425. In
addition, the undercut structure UC may be formed in such
a manner that the overcoat layer OC 1s inwardly recessed to
expose an upper portion of the end of the auxiliary power
clectrode 425. The auxihiary electrode 215 formed on the
overcoat layer OC may be electrically connected with the
end of the auxiliary power electrode 425 through the under-
cut structure. In addition, the second electrode 220 may be
clectrically connected with the auxiliary power electrode
425 via the auxiliary electrode 215 1n the undercut structure
UC of the passivation layer PAS and the overcoat layer OC.

In the electroluminescence display device according to an
example embodiment of the present disclosure, as shown 1n
FIG. 9, belfore the aging process, the first electrode 210 and
the auxihiary electrode 215 may be electrically connected to
cach other by the high resistance metal layer 2165. In this
structure, during the aging process of the electrolumines-
cence display device, the first aging signal, which may be the
high potential voltage, may be applied to the second elec-
trode 220 through the first wiring line 410 connected to the
first power pad 310. Also, the second aging signal, which
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may be the low potential voltage, may be applied to the
auxiliary power electrode 425 through the second wiring
line 420 connected to the second power pad 320. Then, as
the first electrode 210, the auxiliary electrode 215, the
second electrode 220, and the auxiliary power electrode 425
may be electrically connected with one another. An 1inverse

* e

current based on a potential difference between the first
aging signal and the second aging signal may generate heat
between the first electrode 210 and the second electrode 220.

In addition, since the heat generated between the {irst
clectrode 210 and the second electrode 220 may be emitted
externally through the second wiring line 420 after passing
through the first electrode 210, the auxiliary electrode 2185,
and the auxiliary power electrode 425, the aging process

may be performed without affecting the thin film transistor
TFT.

In the electroluminescence display device according to an
example embodiment of the present disclosure, as shown 1n
FIG. 10, after the aging process, the high resistance metal
layer 21656 between the first electrode 210 and the auxihary
clectrode 215 may be disconnected or removed, and the
spacer 216 may be disposed therebetween. For example, the
aging process may primarily remove a short area, which 1s
caused by particles, between the first electrode 210 and the
second electrode 220, and may secondarily remove the high
resistance metal layer 2165 between the first electrode 210
and the auxiliary electrode 215. For example, 1n the primary
aging process, a {irst aging signal having a first potential
difference may be applied to solve the short state between
the first electrode 210 and the second electrode 220. In the
secondary aging process, a second aging signal having a
second potential diflerence greater than the first potential
difference may be applied to remove the high resistance
metal layer 2166 between the first electrode 210 and the
auxiliary electrode 215. Alternatively, the aging signal
applied during the aging process may be set such that the
potential difference 1s gradually increased, whereby the
short removal between the first electrode 210 and the second
clectrode 220 and the removal of the high resistance metal
layer 2165 may sequentially be performed.

In the electroluminescence display device according to an
example embodiment of the present disclosure, as shown 1n
FIG. 10, after the aging process, the first electrode 210 and
the auxiliary electrode 215 may be spaced apart from each
other with the spacer 216 interposed therebetween. In this
structure, the second power pad 320 may be electrically
connected with the second wiring line 420 and the auxiliary
power electrode 4235, and an auxiliary power voltage may be
applied to the auxiliary power electrode 425 electrically
connected with the second electrode 220 through the second
wiring line 420 so as to lower electrical resistance of the
second electrode 220 of the light emitting element. As the
clectrical connection between the first electrode 210 and the
auxiliary electrode 2135 1s disconnected through the aging
process, the electrical connection between the auxiliary
power electrode 4235 and the first electrode 210 may be
disconnected. Therefore, only the electrical connection
between the auxiliary power electrode 425 and the second
clectrode 220 may be maintained. As the auxiliary power
clectrode 425 1s electrically connected with the second
clectrode 220, the auxiliary power electrode 4235 may serve
as an auxiliary cathode electrode capable of reducing the
clectrical resistance of the second electrode 220. At this
time, the second power pad 320 electrically connected with
the auxiliary power electrode 425 may be electrically tloat-
ing.
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FIGS. 11 to 15 are circuit diagrams 1llustrating an aging,
process according to an example embodiment of the present
disclosure.

The aging process in the electroluminescence display
device according to an example embodiment of the present
disclosure will be described 1n more detail with reference to
FIGS. 11 to 15.

As shown 1 FIG. 11, the auxiliary power electrode 425
may be connected to the anode (or the first electrode) and the
cathode (or the second electrode) of the light emitting
clement EL 1n parallel, and may be connected to a ground
GND through the second wiring line 420. A resistance based
on the high resistance metal layer 21656 may be disposed
between the anode (or the first electrode) of the light
emitting element EL and the auxiliary power electrode 425.

As shown in FIG. 12, when particles PA are placed
between the anode (or the first electrode) and the cathode (or
the second electrode) of the light emitting element EL, a
short may occur between the anode (or the first electrode)
and the cathode (or the second electrode) of the light
emitting element EL.

As shown 1n FIG. 13, 1n the primary aging process, the
first aging signal, which may be the high potential voltage
different from the low potential voltage during the normal
driving, may be applied to the cathode (or the second
clectrode) of the light emitting element EL via the second
power line EVSS. The second aging signal, which may be
the low potential voltage having a predetermined potential
difference with the first aging signal, may be applied to the
ground GND. The first aging signal, which may be an
inverse current signal, may generate heat between the cath-
ode and the anode and may emit the heat to the ground GND
through the auxiliary power electrode 425 and the second
wiring line 420. Then, the short caused by the particles PA
may be removed by the heat generated between the cathode
and the anode, whereby the light emitting element EL may
be normalized. At this time, since the first aging signal may
be applied to the ground GND without tlowing toward the
first power line EVDD, the aging process may be performed
without affecting the driving thin film transistor DR. There-
fore, the first aging signal may maximize a maximum
allowable current value without being limited to the allow-
able current value of the driving thin film transistor DR,
whereby the effect of the aging process may be improved.

As shown 1n FIG. 14, 1n the secondary aglng process, the
second aging signal havmg a potential diflerence greater
than that of the first aging signal may be applied. The second
aging signal may generate heat 1n the high resistance metal
layer 21656 between the anode (or the first electrode) of the
light emitting element EL and the auxiliary power electrode
425, and may remove the high resistance metal layer 2165
by the generated heat. Alternatively, the aging signal applied
during the primary and secondary aging processes may be
set such that the potential diflerence 1s gradually 1ncreased,
whereby the short removal between the first electrode 210
and the second electrode 220 and the removal of the high
resistance metal layer 2165 may sequentially be performed.
In addition, 1n the case of a light emitting element 1n which

a short between the anode and the cathode due to the
partlcles PA 1s not generated during the aging process, only
a secondary aging process for removing the high resistance
metal layer 2165 may be performed.

As shown 1n FIG. 135, after the aging process, the high
resistance metal layer 2165 between the anode (or the first
clectrode) of the light emitting element EL and the auxiliary
power electrode 425 may be removed, whereby the spacer
216 may be positioned between the anode (or the first
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clectrode) and the auxiliary power electrode 425. The sec-
ond wiring line 420 and the auxiliary power electrode 4235
may be electrically connected to the cathode, but not the
anode, of the light emitting element EL, whereby auxihiary
cathode electrodes 425' and 420" may be formed.

FIG. 16 1s a schematic plane view illustrating an elec-
troluminescence display device according to an example
embodiment of the present disclosure. FIG. 17 1s a cross-
sectional view taken along line III-1II' in FIG. 16. A structure
of the example electroluminescence display device 1n FIG.
16 1s modified from the example electroluminescence dis-
play device shown in FIG. 4 such that the reflective metal
pattern 430 1s added to the auxiliary power electrode 425.
Theretfore, in the following description, only the elements
modified from the example electroluminescence display
device of FIG. 4 will be described, and the description of the
other elements will be omitted.

As shown m FIGS. 16 and 17, the auxiliary power
clectrode 423 of the electroluminescence display device 100
according to an example embodiment of the present disclo-
sure¢ may include a reflective metal pattern 430 disposed
below the first electrode 210 and overlapped with the light
emitting portion of the pixel area.

As shown in FIG. 17, the reflective metal pattern 430 may
be disposed to overlap the first electrode 210 below the first
clectrode 210 where the light emitting portion corresponding
to the opening of the bank BA i1s positioned. If the bank BA
1s formed of a transparent material, the retlective metal
pattern 430 may serve to prevent light refracted through the
bank BA from being directed to the thin film transistor TFT
disposed below the overcoat layer OC and the passivation
layer PAS.

FIG. 18 1s a schematic plane view illustrating an elec-
troluminescence display device according to an example
embodiment of the present disclosure. FIG. 19 1s a cross-
sectional view taken along line IV-IV' in FIG. 18. A structure
of the example electroluminescence display device 1n FIG.
18 1s modified from the example electroluminescence dis-
play device shown 1n FIG. 4 such that the first electrode 210
1s modified to a first electrode 210 of a grid shape and a grid
reflective metal pattern 435 1s added to the auxiliary power
clectrode 4235. Therefore, 1n the following description, only
the elements modified from the example electrolumines-
cence display device of FIG. 4 will be described, and the
description of the other elements will be omutted.

As shown 1n FIGS. 18 and 19, the first electrode 210' of
the electroluminescence display device 100 according to an
example embodiment of the present disclosure may 1nclude
a plurality of first metal patterns 210¢ and a second metal
pattern 210d covering the plurality of first metal patterns
210¢, and may include a grid pattern 210e comprised of a
second metal pattern 2104 directly contacting the overcoat
layer OC between the plurality of first metal patterns 210c.
The first electrode 210" may be formed such that the plurality
of first metal patterns 210c¢ are spaced apart from each other
and are electrically connected to each other by the second
metal pattern 2104. When a short occurs between the anode
and the cathode due to particles placed on a specific position
of the plurality of first metal patterns 210c¢, only the second
metal pattern or patterns 2104 around the shorted first metal
pattern or patterns 210c may locally be removed by the
aging process. Then, the first electrode 210" does not become
a dark spot 1n its entirely. Instead, only a specific portion of
the first electrode 210, that 1s, a specific first metal pattern
210¢ 1 which particles are placed, and a portion where the
second metal pattern 2104 around such specific first metal
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pattern 210c¢ 1s positioned may become dark spots, and the
other areas of the first electrode 210' may normally emat
light.

As shown in FIG. 19, the grid reflective metal pattern 435
may be disposed below the first electrode 210 where the
light emitting portion corresponding to the opening of the
bank BA 1s positioned. The grid retlective metal pattern 4335
may be formed 1n a grid structure in which i1t does not
overlap with the plurality of first metal patterns 210c¢ of the
first electrode 210" and but overlaps with the grid pattern
210e. The gnid retlective metal pattern 435 may serve to
prevent the light passing through the grid pattern 210e of the
first electrode 210' from being directed to the thin film
transistor TFT disposed below the overcoat layer OC and the
passivation layer PAS.

In the example electroluminescence display device 100
shown 1n FIGS. 18 and 19, as a gnid pattern 210e having a
trench structure i1s formed on the first electrode 210', when
particles are placed on a specific pattern of the plurality of
first metal patterns 210c¢, the grid pattern 210e around the
corresponding pattern may easily be removed during the
aging process, whereby the effect of the aging process may
be 1mproved.

The electroluminescence display device according to
vartous embodiments of the present disclosure may be
described as follows.

An electroluminescence display device according to an
embodiment of the present disclosure may comprise a
substrate including a pixel area having a light emitting
portion and a non-light emitting portion adjacent to the light
emitting portion; a first electrode in the light emitting
portion of the pixel area; an auxiliary electrode in the
non-light emitting portion of the pixel area and spaced apart
from the first electrode; a light emitting layer on the first
clectrode; a second electrode on the light emitting layer 1n
the pixel area and connected to the light emitting layer; and
an auxiliary power electrode below the first electrode and
clectrically connected with the auxiliary electrode.

In the electroluminescence display device according to an
embodiment of the present disclosure, the first electrode
may include at least one first metal pattern and a second
metal pattern covering the at least one first metal pattern.

In the electroluminescence display device according to an
embodiment of the present disclosure, the auxiliary elec-
trode may include a first metal layer spaced apart from the
at least one first metal pattern of the first electrode and
second metal layer covering the first metal layer.

In the electroluminescence display device according to an
embodiment of the present disclosure, the first metal layer
may include a same material as the at least one first metal
pattern, and the second metal layer may include a same
material as the second metal pattern.

In the electroluminescence display device according to an
embodiment of the present disclosure, the auxiliary power
clectrode may include a retlective metal pattern overlapping
with the light emitting portion of the pixel area in a plan
VIEW.

In the electroluminescence display device according to an
embodiment of the present disclosure, the first electrode
may include a plurality of first metal patterns and a second
metal pattern covering the plurality of first metal patterns,
and the auxiliary power electrode may include a grid retlec-
tive metal pattern that overlaps with the light emitting
portion of the pixel area and does not overlap with the
plurality of first metal patterns 1n a plan view.

In the electroluminescence display device according to an
embodiment of the present disclosure, the second electrode
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may be electrically connected with the auxiliary power
clectrode via the auxiliary electrode.

In the electroluminescence display device according to an
embodiment of the present disclosure, the first electrode 1s
spaced apart and electrically disconnected from the auxiliary
clectrode.

The electroluminescence display device according to an
embodiment of the present disclosure may further comprise
a passivation layer on the substrate and below the auxiliary
power electrode, the passivation layer having an opening,
wherein an end of the auxiliary power electrode may be
connected with the auxiliary electrode over the opening 1n
the passivation layer.

In the electroluminescence display device according to an
embodiment of the present disclosure, the end of the aux-
iliary power electrode may have an eave structure over the
opening 1n the passivation layer.

The electroluminescence display device according to an
embodiment of the present disclosure may further comprise
an overcoat layer on the auxiliary power electrode and
below the auxihiary electrode, wherein the overcoat layer
may have an opening at least partially aligned with the
opening 1n the passivation layer, and wherein the second
clectrode may be connected with the auxiliary electrode 1n
the opening of the overcoat layer.

An electroluminescence display device according to an
embodiment of the present disclosure may comprise a
substrate having a display area and a pad area; a light
emitting element 1 the display area and having a first
clectrode, a second electrode, and a light emitting layer
interposed between the first electrode and the second elec-
trode; an auxiliary electrode 1n the display area and spaced
apart from the first electrode; and a power pad 1n the pad area
and including a first common power pad electrically con-
nected with the second electrode and a second common
power pad electrically connected with the auxiliary elec-
trode.

In the electroluminescence display device according to an
embodiment of the present disclosure, the first common
power pad may be configured to provide an input power to
the second electrode through a first wiring line.

In the electroluminescence display device according to an
embodiment of the present disclosure, the second common
power pad may be electrically connected with the second
clectrode and the auxiliary electrode through a second
wiring line, and may be configured to be electrically tloat-
ng.

The electroluminescence display device according to an
embodiment of the present disclosure may further comprise
an auxiliary power electrode below the first electrode and
clectrically connecting the second wiring line with the
auxiliary electrode.

The electroluminescence display device according to an
embodiment of the present disclosure may further comprise
a passivation layer on the substrate and an auxiliary power
clectrode on the passivation layer and below the auxihary
clectrode, the auxiliary power electrode being electrically
connected with the second common power pad, wherein the
auxiliary power electrode may be connected with the aux-
iliary electrode.

In the electroluminescence display device according to an
embodiment of the present disclosure, the passivation layer
may have an opening, and the auxiliary power electrode may
have an end portion connected with the auxiliary electrode
and having an eave structure over the opening in the
passivation layer.
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The electroluminescence display device according to an
embodiment of the present disclosure may further comprise
an overcoat layer on the auxilhiary power electrode and
below the auxiliary electrode, wherein the overcoat layer
and the passivation layer each may have an opening, the
opening of the overcoat layer being at least partially aligned
with the opeming 1n the passivation layer, and wherein the
second electrode may be connected with the auxihiary elec-
trode 1n the opening of the overcoat layer.

In the electroluminescence display device according to an
embodiment of the present disclosure, the second electrode
may be electrically connected with the auxiliary electrode.

In the electroluminescence display device according to an
embodiment of the present disclosure, the first electrode
may be spaced apart and electrically disconnected from the
auxiliary electrode, and the first electrode and the auxihary
clectrode may be on a same underlying layer and include a
same material.

According to the present disclosure, the following advan-
tageous ellects may be obtained.

The electroluminescence display device according to
example embodiments of the present disclosure may maxi-
mize the maximum allowable current value based on the
aging signal by adding the auxiliary wiring for allowing the
aging signal for the aging process to bypass the driving thin
film transistor, thereby improving the eflect of the aging
pProcess.

In addition, the electroluminescence display device
according to example embodiments of the present disclosure
may minimize electrical resistance of the cathode by utiliz-
ing the auxiliary wiring for the aging process as the auxiliary
clectrode of the cathode.

It will be apparent to those skilled in the art that various
substitutions, modifications, and variations are possible
within the scope of the present disclosure without departing
from the spirit and scope of the present disclosure. There-
fore, 1t 1s intended that embodiments of the present disclo-
sure cover the various substitutions, modifications, and
variations of the present disclosure, provided they come
within the scope of the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. The electroluminescence display device, comprising:

a substrate including a pixel area having a light emitting,

portion and a non-light emitting portion adjacent to the
light emitting portion;

a first electrode 1n the light emitting portion of the pixel

area;

an auxiliary electrode in the non-light emitting portion of

the pixel area and spaced apart from the first electrode;

a light emitting layer on the first electrode;

a second electrode on the light emitting layer 1n the pixel

area and connected to the light emitting layer; and

an auxiliary power electrode below the first electrode and

clectrically connected with the auxiliary electrode, the
auxiliary power electrode being electrically connected
with the second electrode and 1nsulated from the first
electrode,

wherein the auxiliary power electrode and the first elec-

trode overlap, and the auxiliary power electrode elec-
trically connects the auxiliary electrode and an auxil-
1ary power line, and

wherein the auxiliary power electrode overlaps with an

entire width of the first electrode 1n a plan view.

2. The electroluminescence display device of claim 1,
wherein the first electrode includes:

at least one first metal pattern; and
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a second metal pattern covering the at least one first metal
pattern.

3. The eclectroluminescence display device of claim 2,

wherein the auxiliary electrode includes:

a first metal layer spaced apart from the at least one first
metal pattern of the first electrode; and

a second metal layer covering the first metal layer.

4. The electroluminescence display device of claim 3,
wherein the first metal layer includes a same material as the
at least one first metal pattern, and the second metal layer
includes a same material as the second metal pattern.

5. The electroluminescence display device of claim 1,
wherein the auxiliary power electrode includes a reflective
metal pattern overlapping with the light emitting portion of
the pixel area 1n a plan view.

6. The electroluminescence display device of claim 1,
wherein the first electrode includes:

a plurality of first metal patterns; and

a second metal pattern covering the plurality of first metal
patterns, and

wherein the auxiliary power electrode includes a gnd
reflective metal pattern that overlaps with the light
emitting portion of the pixel area and does not overlap
with the plurality of first metal patterns in a plan view.

7. The electroluminescence display device of claim 1,
wherein the second electrode 1s electrically connected with
the auxiliary power electrode via the auxiliary electrode.

8. The electroluminescence display device of claim 1,
wherein the first electrode 1s spaced apart and electrically
disconnected from the auxiliary electrode.

9. The electroluminescence display device of claim 1,
turther comprising a passivation layer on the substrate and
below the auxihiary power electrode, the passivation layer
having an opening,

wherein an end of the auxiliary power electrode 1s con-
nected with the auxiliary electrode over the opening in
the passivation layer.

10. The electroluminescence display device of claim 9,
wherein the end of the auxiliary power electrode has an eave
structure over the opening 1n the passivation layer.

11. The electroluminescence display device of claim 9,
turther comprising an overcoat layer on the auxiliary power
clectrode and below the auxiliary electrode,

wherein the overcoat layer has an opening at least par-
tially aligned with the opening 1n the passivation layer,
and

wherein the second electrode 1s connected with the aux-
iliary electrode 1n the opening of the overcoat layer.

12. An electroluminescence display device, comprising:

a substrate having a display area and a pad area;

a light emitting element 1n the display area and having a
first electrode, a second electrode, and a light emitting
layer interposed between the first electrode and the
second electrode;

an auxiliary electrode 1n the display area and spaced apart
from the first electrode;

an auxiliary power electrode below the first electrode, the
auxiliary power electrode being electrically connected
with the second electrode and insulated from the first
electrode; and
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a power pad 1n the pad area and including:

a {irst common power pad electrically connected with the

second electrode; and

a second common power pad electrically connected with

the auxiliary electrode,

wherein the second common power pad is electrically

connected with the second electrode and the auxiliary
clectrode through a second wiring line, the second
common power pad being configured to be electrically
floating,

wherein the auxiliary power electrode electrically con-

nects the second wiring line with the auxiliary elec-
trode, and

wherein the auxiliary power electrode overlaps with an

entire width of the first electrode 1n a plan view.

13. The electroluminescence display device of claim 12,
wherein the first common power pad 1s configured to pro-
vide an mput power to the second electrode through a first
wiring line.

14. The electroluminescence display device of claim 12,
further comprising:

a passivation layer on the substrate,

wherein the auxiliary power electrode 1s on the passiva-

tion layer and below the auxiliary electrode, the aux-
iliary power electrode being electrically connected with
the second common power pad, and

wherein the auxiliary power electrode 1s connected with

the auxiliary electrode.

15. The electroluminescence display device of claim 14,
wherein the passivation layer has an opening, and

wherein the auxiliary power electrode has an end portion

connected with the auxiliary electrode and having an
cave structure over the opening 1n the passivation layer.

16. The clectroluminescence display device of claim 14,
further comprising an overcoat layer on the auxiliary power
clectrode and below the auxihiary electrode,

wherein the overcoat layer and the passivation layer each

have an opening, the opening of the overcoat layer
being at least partially aligned with the opening in the
passivation layer, and

wherein the second electrode 1s connected with the aux-

iliary electrode 1n the opeming of the overcoat layer.

17. The electroluminescence display device of claim 12,
wherein the second electrode 1s electrically connected with
the auxiliary electrode.

18. The electroluminescence display device of claim 17,
wherein the first electrode 1s spaced apart and electrically
disconnected from the auxiliary electrode, and

wherein the first electrode and the auxiliary electrode are

on a same underlying layer and include a same mate-
rial.

19. The electroluminescence display device of claim 12,
further comprising a spacer i a space between the first
clectrode and the auxiliary electrode, the spacer directly
contacting the first electrode and the auxiliary electrode.

20. The electroluminescence display device of claim 1,
further comprising a spacer i a space between the first
clectrode and the auxiliary electrode, the spacer directly
contacting the first electrode and the auxiliary electrode.
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